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Abstract 
The value of hot water system in Thailand, rarely mentioned or quantified, is almost 3,000 million Baht per year. The 
heat pump is an option of hot water system. The development of heat pump in Thailand is officially started in 2002 
according to the program of subsidy for heat pump but before that there was some slow development. Comparing to 
the cost of hot water production from instantaneous system, local manufactured heat pump is commercial viable even 
without the subsidy. The imported heat pump compared to local production can be sold to only high end user or high 
awareness of energy. The important factor of heat pump development is depended on the selling price, performance, 
and the customer behavior. The highest efficiency may not be the winner in Thai market as the drivers for higher 
efficiency or co-efficiency of performance of heat pump is not so strong compared to the price. Some of information 
in this paper cannot be supported by the real data because of the brand name of heat pump cannot be published. 
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1. What is heat pump 
Heat Pump is a kind of vapor compression machine composed of four main equipments i.e. evaporator, 
compressor, condenser, and expansion valve. The components are the same set as air-conditioner. The 
different is only the installation of thermostatic which is installed in the hot water storage in order to meet 
the set or required hot water temperature.  
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1.1. How Heat Pump Work 
The working cycle of each equipment in heat pump starts from the pumping of cooled liquid refrigerant 
into the heat exchanger (evaporator). The thermal energy from ambient is absorbed as a result of 
temperature difference. In the process, the refrigerant then changes phase and becomes gas. The gaseous 
refrigerant is then recompressed in the compressor. The pressure results in a temperature increase. A 
second heat exchanger named condenser transfer this thermal energy into the heating system and the 
refrigerant reverts to a liquid form. The refrigerant pressure is reduced again in the expansion valve 
1.2. Type of Heat Pump by Sources of Heat 
Air-source heat pumps use the same vapor-compression cycle as the refrigeration systems, but they have 
additional components that enable them to pump heat in either direction, such that the same equipment 
unit can provide cooling or heating. Water-source heat pumps are much more efficient heat energy 
transfer medium than air, due to its much higher specific heat. Using pumps or fans with comparable 
efficiencies, it takes four times less energy to move a given quantity of heat with water than with air. 
Furthermore, due to the higher density of water, a piping conduit takes up less space than an air duct with 
the same heat moving capacity. Therefore water is the preferred heat distribution medium for large, multi-
story buildings. Ground source heat pumps are water-loop system where the boiler and cooling tower 
have been replaced with a buried earth heat exchanger. Heat is absorbed from or rejected to the ground, 
and the external energy needed to operate a boiler or cooling tower is eliminated. For Thailand, only air 
source heat pump and water source heat pump is enough to be viable as the heat is available for the whole 
year.
1.3. Type of Heat Pump by Capacity 
Normally the hot water storage tank is designed to cover at least one critical peak in a day. For family 
used or couple use, the size of hot water tank is in the range of 150 to 300 L. Within this range, the 
storage tank is always located or installed in the same set of equipment of heat pump engine (compressor, 
condenser, expansion valve, and evaporator). If the storage is separated from heat pump engine and 
supply the hot water to many rooms, it is call central unit.  
2. Heat Pump in Thailand 
In 2002, the Energy Efficiency Institute Thailand (EEIT) had granted the subsidy from the Energy 
Planning Policy Office (EPPO) under the Ministry of Energy (MOE) in order to subsidize the retrofitting 
of existing hot water systems to heat pumps. For the heating element, the subsidy was 25% whereas diesel 
boiler, LPG boiler, and bunker oil boiler got 30% of subsidy. The project paid attention to the 200 room 
hotels. For heating element, the subsidy 25% is less than 30% because the operating cost in producing hot 
water from heating elements is higher than boilers. It has higher rate of return or shorter payback period 
by itself compared to boiler. The estimated cost of heat pump for 200 room-hotel used by EEIT is 
1,098,000 Baht. Totally 21 hotels had been installed with the subsidy about 6.3 million Baht or 301,950 
Baht each [1]. Even some suppliers had penetrated to the market before the subsidy but it is not common 
in view of hotel owners. After the Subsidy Project for Heat Pump finished, there was some attempt to 
continue phase 2 of the project but it was not fulfilled and agreed by EPPO because it is concluded by 
EPPO that the product itself feasible.. Now, the market of heat pump in Thailand is more and more 
common. However, there was no standard pointed by government or some ranking from any institutes to 
give the information to the consumer before selection. Nowadays, there are many manufacturers or 
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suppliers of heat pump in Thailand e.g. Quantum, Trane, Carolex, Big Red, BTP, Energy Master, Ecotech, 
Rheem, Pecol, and PAC. 
2.1. Heat Pump Market of New Facility in Thailand 
The new facilities here mean the new construction case (Not include retrofitting work). The following 
paragraph is estimated from quotations of heat pump in one year of a company together with the 
information from discussion with suppliers at exhibition in 2010. The number used is rounded in order to 
see the big picture of the market. For new resorts or hotels in Thailand, it is estimated that in each year 
there will be about 30 projects from discussion with exhibitor in Architect Fair 2009. The price at 2 
million Baht for each project is used for estimation or 60 million Baht per year. For domestic sector or 
new houses, based on total market of storage heater, the market size is 20,000 units per year. The average 
cost is 15,000 Baht per unit, so total is 300 million Baht per year (rough estimation from quotations of 
suppliers in Thai market). For a new luxury house by developer, it is only 50,000 Baht allocation to the 
hot water system whereas the house price is 10-20 million Baht. The awareness of energy saving does not 
get along very well to the developer who try to increase margin from cost minimization. From Architect 
Fair 2009 and Energy Saving Exhibition 2009 in Thailand, there are about 90 visitors stopped and asked 
for heat pump at one booth of hot water supplier. About 60 cases is the inquiry for central heat pump. The 
estimated price is around 1.5 million Baht for each case. The total amount is assumed to be 90 million 
Baht per year. For swimming pool, the installation of adjusted water temperature in swimming pool is 
estimated at 10 per year and it is equal to 500,000 Baht per system. For the whole Thailand, it is 5 million 
Baht per year. For hospital, the hot water is normally classified into 2 groups. One is the hot water lower 
than 60°C and another is the hot water higher than 60°C. For the first case, heat pump has potential in 
becoming the substituted product. Totally 15 sites are the preliminary assumption at 1 million Baht for 
each site about 15 million Baht per year is the rough estimation for new hospitals per year (from 2004 to 
2009, the number of hospital increases from 1,334 to 1,607 or 273 new hospitals within 6 years or 45 
hospitals/year [2]. In industries, there are new factories in each year in Thailand about 250 factories 
approximately in 2010 [3]; it is 60% of these factories (150 factories) utilize heat or hot water in the 
process. The case of hot water system 500,000 Baht per factory is used for estimation which is quoted by 
heat pump team will be used as basement. The potential for this sector is about 750 million baht per year. 
2.2. Heat Pump Market of Existing Facility in Thailand 
From the research of Mahidol University, there are 5,420 hotels in Thailand. One third of all is resort 
hotels or 1,603 hotels. [4] The first trial from each resort might be only 10%, as the pilot group of new 
technologies, and 20 units of compact heat pump per resort. In the whole country, there will be 3,200 
units or 320 million Baht / year. For domestic sector, based on approximately 10 million existing 
households and 1% is the potential of compact heat pump as pilot case. (With quintile system of the 
income survey by NSO, 49.7 or 50% of household is in the top income group. It means 5 million 
households. The behavior of warm water showering seeing from 200,000 shower units in Thailand over 
10 million households is 2%. So, 2% of 5 million households is 100,000 households or1% from all 
households.) There will be 100,000 households that would like to buy heat pump. The total in Baht is 
10,000 million Baht / year. For existing hotel, there are 4,811 hotels in Thailand about 70% is building 
hotels or 3,367 hotels. The first trial from each hotel might be only 10%, as the pilot group of new 
technologies. Around 2 million Baht will be used as representative price for a central heat pump. In the 
whole country, there will be 6,720 units or 672 million Baht. For, the Swimming Pool, there are many 
pools in the hotels but only 5 star-hotels is looking for the adjusted temperature. The retrofitting is 
therefore neglect for this sector. For existing hospital actually there are about 1,607 hospitals in Thailand 
but the assumption of 5% will be used for pilot cases. With the assumption of one million Baht per site, 
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the big picture for this case is 80 million Baht per year [5]. For existing hospital, there are about 457,968 
factories in Thailand. Approximately 1% of these factories will do the retrofitting for the hot water in the 
process. Roughly, 4,579 factories and 500,000 Baht per industry costs 2,280 million Baht per year. 
3. Customer Behavior 
The customers in the market of heat pump can be classified into three groups i.e. A, B, and C. A is high 
end customers who considers price, brand, temperature of hot water, coefficient of performance, and 
service. The imported heat pump seems to be sold to only this group. For group B, aspects of considering 
are the same as group A except the brand. Price is the most important for C group. For project sector of 
group A and B, this kind of business is a long term business because salesmen has to follow up from the 
beginning of project, design phase, and bidding. For group C, networking and relation must be used in 
order to sell the product. For domestic group, as the price of heat pump is quite high, emotional and life 
cycle cost awareness is absolutely the key factor for decision in buying. About 10% of customers in the 
market are the A group, whereas group B and C has about 40% each. Some businesses do the business in 
all styles or groups to catch up all customers of the businesses [6].  
4. Heat Pump Standard and Regulation in Thailand and Others 
In 2010, the green label for heat pump had been initiated by the Thai Environmental Institute of Thailand. 
The project is in the phase of starting up. It is expected that the label can be implemented in next few 
years. For the Thai Industry Standard Institute, there is safety standard for local produced heat pump 
name TIS 1459-2541. In this standard, there is no efficiency standard. The standard of the heat pump 
efficiency is under the study of the Department of Alternative Energy Development and Efficiency. Each 
manufacturing in Thailand has own laboratory testing but not all test under acceptable testing standard e.g. 
EN 255-3. The international standard in other countries is much better than in Thailand e.g. P mark in 
Sweden by the Swedish National Testing and Research Institute, Swan eco label in Nordic countries, 
DACH in German, Austria, and Switzerland, French Promotelec and NF in France, and Der Blau Engel in 
Germany. From visiting two years of heat pump exhibition [7]. The Canadian Standards Association 
(CSA) currently verifies all heat pumps for electrical safety. A performance standard specifies tests and 
test conditions at which heat pump heating and cooling capacities and efficiency are determined [8]. 
Energy Star is a government and industry partnership that offers consumers and businesses energy 
efficient product labeling, making it easier to save money while protecting the environment for future 
generations. Labeling is provided on more than 50 product categories, including air source and 
geothermal heat pumps [9]. 
5. Heat Pump Technology Development in Thailand 
In 2002, there were both imported heat pump and local manufacturer at that time the imported technology 
seems to be better in term of reliability. After few years of installation of both imported and local heat 
pump, the performance is more or less the same.  The new customers of heat pump then paid attention to 
the local heap pump which is cheaper than imported machine. From reviewing the cost, the manufacturer 
found that the major cost of heat pump system is the hot water storage tank. The glass enameled lining is 
the best in term of non-contaminant in the hot water storage tank but there is no glass lining tank in 
Thailand. It must be imported from India or China or Europe. The Thai manufacturer had developed the 
system in order to reduce the cost of storage tank by applying the concept of instantaneous water heaters 
to the heat pump. The hot water output from heat pump in the coil is bundled together and exchange the 
heat to the hot water again before sending out into the storage tank or direct to the user. In this way, the 
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designed capacity of storage tank has not to cover the peak demand of hot water [10]. The development of 
using CO2 as refrigerant is still rather in lab scale than in commercial scale [11]. 
6. Conclusion 
The market capitalization of heat pump in Thailand is at the level to say that the business is feasible and 
run by itself without subsidy. The detail inside the market however needs to be improved. The 
information acknowledged by the customers or heat pump buyer is only a system of energy saving in hot 
water production. There still be some groups of customer who had never heard about heat pump but not 
much. The answers of the question of how save and how much saving always are always answered to the 
customer without the relation to some standard testing. Some suppliers, distributers, or manufacturers has 
tested and given the information of performance testing especially the co-efficiency of performance to the 
customers. The given information of COP is anyhow not reliable in case of the figure has not been 
derived from the standard testing. The worst case of this scenario is the testing under different standard. 
The customer has never known about the different standard of testing and that leads to the wrong 
comparison and wrong decision in purchasing. The right scenario in this case is to have a standard 
reference for Thailand. It has not to be own Thai standard but applicable to Thai condition. It is absolutely 
better to have own standard. This standard must be announced or referred officially by the governmental 
organization. The laboratory for testing must not be owned by the announcer or referrer of the standard. 
Any certified laboratory can do this performance test. Under the same standard testing, the market of 
efficient heat pump will be better. All manufacturers will then compete not only to lower the price but 
also to increase the efficiency. The overview picture of hot water production in commercial building will 
tend to save a lot of energy. 
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